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Diane Neilson, Geologist
Director, Utah Div. of OiI, Gas, and
355 West North Temple
3 Triad Center, Suite 350
Salt Lake City, Utah 84LO6

IN REPLY NEFEN, TO:

3500
(v-o27,
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Mining

Dear Diane:

As per your reconmendations and suggestions, the USGS has revisedthe study plan to address all potenCial causes of salt loss on thesart Flats; however, the cost has increased from $asgrooo to
$1-'290,'1OO. This resulted in an effort, as per the enclosed letter,to reduce the cost sornewhat without conprbrnising the study. Also
enclosed is a copy of the revised study plan wfriCh has been markedto reflect the Districtrs recommended changes in scope to reducecosts. Prease feel free to comment on the study p1an at your
earliest convenience.

The salt Flats tour has been rescheduled for August 2L, j-990, andwill include visits to the Salt Flats north of I-80 and neiily'sfacirities. we wirl meet at the sart r,ake District officeat.7:00 a.m. Transportation wirl be provided; please bring a runch.
Return wilt be around 6:00 p.m. Reil1y has requested that the plant
tour be linited to 1-O people, so we will need to liurit the numberof non-cornmittee members on the tour, or have two consecutive toursof Reilly.ts facilit,ies. Please confirm your availability for thetour. It is requested that Stan Plaisier make arrangements for thetour of ReiIIyts facilities.
Enclosed is a copy of the approved charter. Mr. Zeller has selectedPauI Anderson and Craig Forester as the Chair and Vice Chairrespectively.

The District has formed a conservation Coalition for the SattFlats. The first meeting was held on Jury 31 and includedrepresentatives from the Governor, senator Hansen, the Tooelecounty commission, racer groups, and Reirry. The meeting covereda wide_ _range of Salt Flats issues. The UaJic need for ttre studywas affirmed. The coalition members are to provide comments by
August 30.
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The next Technical Review Conrmittee meeting has been scheduledfor August 24 at 9 a.m. at the Salt Lake District Office.
Encrosed are minutes from the previous meetings. Topics to be
discussed are as follows:
1. How useful is Pilot Valley as a control for the SaIt Flats
study? Are there enough similarities in the hydrology to make
useful comparisons?

2. An exchange of potash lease right's from north of f-BO toPilot valley has been proposed. rs the encrosed report adequateto assess the potash resource in pirot valrey? Reirty and €he
Racers have indicated that they wilr look into developmentfeasibility. Enclosed is a letter fron Trainun, Snowdon, Holland,
Hyland, and Deane, attorneys for the racer interests, which
discusses Pilot VaIIey.

3. A test salt replacement project has been proposed which
would involve hauling salt fron the Reilly facilily to the SaItFrats. should this be part of the uscs study or is enough known
from previous successful small scale efforts to go fonyird with aproject proposar? The courmittee shourd be preparea to discuss
various locations and objectives for the projlct.
4. We have been looking into a separate study of wind erosion
on the SaIt Lake. Bill l{agner will present the studypossibilities for discussion.
5- We will discuss the various possibilities for mitigating thesalt loss. Please review Lines (L979) report concerning measuresto resolve conflicts in the use of the SaIt Flats.

XererY,
W-a-^*
Deane H. ZeL
District llanager

Enclosures (G)
l-Cost Letter
2-Revised Study plan
3-Approved Charter
4-Minutes
5-Report
5-Attorneyrs Letter
cc: PauI Summers, SC-325C

Ted Stephenson, V-942
Lee Case, USGS, I{RD
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SUI'II.{ARY

During the months of June and July, L966, 42 auger

holes, each from L2 to L6 feet deep, were drilled in the

Northwest Bonneville brine area to determine the brine

supply and reserves. Auger holes were drilled to

approximate a 2-mi1e grid. Brine from each hole was

analyzed for Na, K, Li, l€, Ca, SO4, and C1. The brine

specific gravity was measured and the water table was

noted for each hole. The lithology of the sediment at

one-foot intervals was described. For selected sediment

sampl-es, the sediment specific gravity was deEermined.

The Northwest Bonneville area located about 15 nniles

north of the Bonneville potash works of the Kaiser chenical

conpany at wendover, utah is a former cove of Lake

Bonneville, is pear shaped, nearly 20 miles long in a

northeasterly direction and approximately g miles wide.

rt comprises some 140 square miles and is part of the

Great salt Lake Desert, a dry saline remnant of the l-arger

Lake Bonneville. sediments in the Great salt Lake Desert

salt flat include sand, silt, and clay which are saturated

with brine below the water tab1e.
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The brine supply, grade, and tonnage are weighted

averages which were calculated using a polygonal modified

contour method. This grade in percent in Blocks A through

G is 0-6L4 Kcl, 11.56 Nac1, 0.518 ltgclz, and o.oL7z Lic1.

The brine supply for the Northwest Bonneville area

approximates L74.3 billion gallons which contains about

5.1 million tons of KCI for 10 vertical feet of brine

saturated sediment.

The brine reserve includes only the brine with a

potash content greater than 0.50 percent Kcl. For Blocks

A, B, and c, the brine reserves total approximately 42.3

million tons and contain 4751910 tons Kcl. An additional
16.7 rnillion tons of brine which contain 110,190 tons of
KCI are included in Block D.

The depletion rate and life of the property are

calculaEed for an annual production of approximately 25,000

tons KCl during a 100-day production period. Brine

production from Blocks A, B, and c can be projected for a

life of 16 years during which time 400,000 tons of KCl will
be produced. The brine grade will decrease from nearly
1.13 percent KCl to 0.50 percenr KCl and the quantity of
brine required to maintain an annual production of 25r000

it.

1L



tons of KC1 increases from about 500 million gallons to
over 1 billion gallons. The addition of Block D within
the production area will extend the life of the properry

to 17 years.

Lt_ t
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I. INIR,ODUCTION

Dnring the months of June and July, L966, 42 auger

holes, each frorn 12 to L6 feet deep, were drilled within

the Norttrwest Bonneville brine area and in the Bonneville

brine area to determine Ehe brine supply and reserves

which nere estimated in a preliminary report submitted

by M. P. Nackowski in February, 1966(8).

A brine sample from each hoLe was anaLyzed for Na,

K, Li, !8, Cir, SO4, and Cl and the brine specific gravity

was measured. The water table was noted for each ho1e.

The lithology of the sediment encountered at successive

one-foot intervals sras described and the noisture content

was determined. For selected sediment samples, the

sediment specific gravity was also determined.

From these data the total brine supply and the brine

reserves are calculated for the Northwest Bonneville brine

area. The depletion rate and production life are also

calculated for a selected production schedule and cutoff
grade.
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II. cEoLoGIc EIWIR0NI-{EM' NORTHIIEST BONNEVILLE AREA

The Northwest Bonneville area is part of the Great

saLt Lake Desert which is a dry, saline reulant of the

larger, former fresh waEer body that was named Lake

Bonneville by Gilbert(6). The Northwest Bonneville area

htas a cove of Lake Bonneville and opened northeasEward

into Lake Bonneville. The area is underlain by lake

sediments and includes approxirnately 140 square miles.

The GreaE salt Lake Desert, which is shown in Figure 1

found at the end of the report, from Not.r,(ll) is about

150 rniles long in a north-south direction and extends

from callao on the south norttmard 11 miLes beyond

Newfoundland on the southern pacific Railroad line. rt is
about 40 miles wide in an east-west direction and extends

eastward from wendover to Knolls. rn area, the Great salt
Lake Desert comprises about 3r000 square miles. Lake

Bonneville was considerably larger. rt extended 300 miles

north-south and 180 miles east-vrest. rts surface anea

approximated 20r000 square mil_es.

At their highest 1evel, Lake Bonneville waters extended

11000 feet above the present desert surface. Former Lake

)

t
I
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Bonneville discharged northward into the Snake River.

hlhen outflow ceased, the water level receded to its present

1evel in Great Salt Lake. The remnant lake aLso became

progressively saline as evaporation proceeded. The Great

salt Lake Desert part of Lake Bonneville is separated now

from the restricted Great salt Lake basin by a threshold

of sediments which rises about 10 feet above the present

level of the desert beEween the Terrace and Lakeside

Mountains.

The sediments in the Great salt Lake Desert sal-t flat
comprise basal and marginal alluvial gravels derived from

surrounding mountains and superimposed layers of lake sedi-

ments which include thin bedded oolitic and fecal pellet

sand, silt, and clay. Mineralogically the lake sedirnents

include precipitated calcium carbonate and gypsum, detrital
quartz, and clay minerals.

In the vicinity of che Bonneville potash plant, near

wendover, the lake sediments are overlain by a crystalline

layer of halite which ranges in thickness from three feet

to a feather edge. rn the Northwest Bonneville area, the
(11)

crystalline salt as depicted by Nolan'--' is a layer of

loose, granular halite and gypsun mixed with lake sediment.
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This layer ranges from 1 foot thick to a feather edge.

The layered lake sediments are slightly per:ureable(L12)

and are saturated with brine below the water table. Brine

will flow through them and drain from then under a gravity

head. The effective permeability of the lake sediments

depends mostly upon vertical, closely spaced columnar

contraction joints in clay Layers which act as pipe-like

channels. The effective permeability also depends upon

bedding plane discontinuities which act as extensive hori-
zontal planar channels, and on intersticies or intergranular

openings in the clastic lake sediments. The interstitial
perrneability is most effective in the oolitic sand layers

and least effective in the clay-sized lake sediment layers.

The ground water brine, which occurs in the lake

sediments and saturates the sediment frm the water table

downward, is more saline below the areas underLain by a

salt crust. The salinity decreases laterally away from the

crystalline salt crust.

The surface of the Northwest Bonneville Area is nearly

flat and smooth and is pictured in photograph 4 of Figure 2,

page 8 ' The surface is slightly convex, however. This is
reflected by distance of the water table bel-ow the surface.
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within the central area the water table is from one to two

feet below the surface. The depth to the water table

increases toward the periphery of the basin. I{trere the

cove opens into the desert, the surface is husmocky and

irregular. It is covered with sand dunes which range up

to 4 feet tall. The hunrnocky surface is pictured in

photographs L, 3, and 6 of Figure 2, pages 7 and I.

III. EXPLOMTION PROGRAI.I

During the months of June and July , L966, expl_oration

auger holes were drilled within the Northwest Bonneville

brine area and in the Bonneville brine area to establish

the brine reserves which were estimated in a prelirninary

report from data compiled by No1an. A total of 42 auger

holes each from L2 to 16 feet deep was drilled. The

lithology of the l-ake sediment encountered at successive

one-foot intervals was described and a composite brine

sample was collected from each hole except No. 4L,

Auger test holes were drilled as nearly as possible

at section corners on a 2-mi1e grid. The location of the
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auger holes is shown on the maps of Figures 3, 4, and 5
found at the end of the report. only 35 holes rdere drilled
within the Northwest Bonneville area. seven holes were

drilled at 2-mi1e intervals outside the area in an easterry
direction to establish the brine grade in this contiguous

area.

The holes were drilled with a portable gasoline powered

post hole auger 6tr diameter, which was suspended by a cable
from an 18-foot ftArt frame mounted on a snow cat. Threaded,

coupled, 2-inch diameter pipe, each 2 feet long, was used

as sectional dri1l pipe. Holes were drilled in one-foot
increments, and relatively undisturbed sediment samples

were removed at each one-foot interval from the auger spiral.
The equipment and augering sequence are depicted in

the six photographs of Figure 2, pages 7 and g. The

dril1 crew consisted of five persons, the snohr cat and

winch operator, one driller, one driller helper, one

Geological Engineer, and one field secretary.

The sediment was described lithologically at the test
slte by the Geological Engineer as it was removed from the
auger. A sample fronr each run r^ras sealed in a plastic bag

for laboratory analysis, and the lithologic description was
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2.

Collaring auger hole.

Sediment from
single run.

3. Removing and
describing sediment.

Figure 2. Photographs of Exploration Augering Sequence



-8-

4. Recording sediment
description.

sl,

5. CoLlecting brine sampl-e.

i

I

6. Preparation for move
to next location.

Photographs of Exploration Augering SequenceFigure 2.
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recorded by the field secretary,

From each test hole a composite

chemical analysis was recovered in a

bottle which was adequately 1abel1ed

brine sanple for

one-quart plastic

and securely capped.

r

IV. PRESEMATION OF DATA

The assembled field and laboratory data are presented

in appendicies and on appropriate maps. These data include

lithologic logs, moisture content, and specific gravity of

sediments. chemical analyses of brine from each auger hole

are listed as are the brine specific gravities. Brine grade

calculations of average brine specific gravity, specific

gravity of brine saturated sediment, and brine supply are

also appended. Auger hole locations and land holdings are

shown on appropriate maps.

Appendix r contains lithologic logs and moiscure (HzO)

content of sediment encountered in the exploration auger

holes. These logs are prefixed by an explanation of the

grade scale tenns used in describing the sediment. A11

field descriptions are megascopic. The moisture contents



i

l

-10_

represent weight percent erater in the original undried

sample. A11 samples were dried in thernostatically

controlled ovens for 12 hours at 1100 centigrade.

The chemical analyses and the specific gravity of the

brine are contained in Appendix Ir. These data recalculated

to weight percent are also tabulated for the products Kcl,

NaCl, MgClr, and LiCl.

In Appendix III the brine grade weighted average

calculations are tabulated. Four methods of calculations

$/ere used for comparison and include the polygonal modified

contour method, the polygonal method, the contour method,

and the arithmetic average.

rn Appendix rv the weighted and average brine specific
gravities are calculated. Four methods are shoqnr. They

include the polygonal nodified contour method, the polygonal

method, the contour method, and the arirhmetic average.

Appendix v tabulates calculations of weighted average

and mathematical average specific gravity of brine saturaEed

sediment.

rn Appendix Vr are tabuLated brine suppLy caLculations.

The brine supply is presented in the units pounds of brine

per cubic foot. These units are converted to gallons and
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tons of brine per square mile of area per vertical linear

foot in the body of the report.

The auger holes are located on maps labelled Figures

3, 4, and 5. Partial mineral land holdings, exploration

permits, and production leases of several principals are

shown on Figure 3. On Figure 4, Northwest Bonneville Area

Brine Reserves m8p, are shown auger hole locations, and

brine grade contour blocks. On Figure 5 found at the end

of the report, are shoryn the polygons outlining the area

of influence of each auger hole for polygonal weighted

average calculations.

V. THE BRINE SUPPLY

The brine supply includes the totaL interstitial ground

I^7ater brine which occurs beLow the water table in the sand,

silt, and clay sediment within the Northwest Bonneville

area.

The brine supply, the grade, and tonnage are weighted

averages which were calculated using a polygonal rnodified

contour method. The area was divided into concentric

t_.

I
Ii-
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strips by iso-potash contours. These strips are designated

as blocks A through G and are shown on Figure 4 at the end

of the report. The weighted average grade of the brine

in each block and for the entire brine supply are listed
on Table 1, page 13. The weighted average grade in percent

of the total brine supply based on a polygonal modified

conEour calculation in blocks A through G is 0.614 Kcl,

11.56 Nacl, 0.518 MgcL2, and o.oL7z Licl. Brine grade

calculations are appended.

The quantity of the brine supply for l0 vertical feet
of saturated sediment is calculated as gallons of brine,
tons of brine, and tons of the connnodities KC1 and Nacl.

These quantities are sumnarized on Table rr, page L4.

Brine supply calculations are appended.

The total brine supply for the Northwest Bonneville

area approximated L74.3 billion gallons which contains

about 5.1 million tons of KCl for 10 vertical feet of
brine saturated sediment.

I

!,



Table I

BRINE GMDE NORTHUIEST BONNEVILLE AREA,
POLYGONAL MODIFIED CONTOI'R MEI,I{OD

l,Ieight per Cent

Size
Sq. Mi.

L3.32
16. 31
16.89

46.52

18.28

64.80

28.54
25.05
2L.23

L39.62

KC1

L.342
1. 181
0.906

L.L27

0.6s9

0.995

0. 387
0.230
O.2LL

0.614

NaCl

20.84
20.82
L7.92

19.78

L3.75

18.07

8.18
5.10
3.86

11.56

WcLz

L.L44
0. 963
0.862

0.978

0.504

0.844

0.298
0.20L
0. 191

0.518

- 13-

Licl

0.0345
0.0323
0.0252

0.0304

0.0182

0.0269

0.0116
0.0074
0.0066

0.0L72

I
I

Area
Block

A
B

c

Sub Total A,B,C
Average Grade G
O.75"/. KCl Cutoff

D

Sub Tot. ArBrC,D
Average Grade @
0.50% KCI Curoff

E
F
G

Total
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Table II
BRINE SUPP/LY NORTI{WEST BONNEVILLE AREA

(lO-Foot Vertical Interval Saturated Sediment)

Area size Galrons Tons Tons TonsBlock Sq. Mi. BrLne Brine KCl NaCl

A L1.?? 16,500,245,760 91,156,420 1,08g,11g L6,gL2,gggB 19'11 20,340,L29 ,540 gg ,zL4',920 L',L7L',727 2o',6s6,526c 16.89 22,049,768,380 105;379;g5o 954"74L ra,gga,069

Sub Total
(A,B,c) 46.52 58,890,L43,680 28s,751,090 3,2L5,587. s6,4s2,5g3

D 18.28 23,2L6,322,82o Lrz,g8z,Lzo 744,552 15,535 ,o4z
Sub Total
(ArB,c,D) 64.80 82,L06,466,500 398,733,2L0 3,960,139 7L,gg7,635

E 21.21 35,294,615,590 L6?,864,020 634,L54 L3,404,077F 21 .O_? 31 , 866 ,7 27, 390 13q ; 623',2sO 318 ; 833 -i 

"069 

,7 86c 2L.23 25,059,109,450 109;42g',460 iia',tg4 4',lls,33g
Total L39 .62 L7 4 ,326,9L7,930 809 , 648 ,g4o s ,L4L, 910 96 ,647 ,g37

/
I

+.
I
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VI. BRINE RESERVES

The brine reserves include only tne brine which can

be produced by draining under a gravity head into

production canals. Also only the brine with a potash

content greater than 0.50 percent KC1, which is the

selected cutoff grade, is included in the brine reserves

calculations.

The brine reserves are limited by the specific yield,

the percentage of brine contained in the brine saturated

sediment which will drain from the saturated sediment.

The calculated average specific yiel,d is L4.8 percent.

This is the ratio of the average moisture content of

sediment above the water table and below the water table.

The average moisture content of sediment above and below

the water table for each hole is presented for combined

lithologies and separately for silt, cl.ay, and sand on

Table III, page L6. The brine reserves are also limited

by the cutoff grade which has been arbitrarily selected

as 0.50 percent KC1. The cutoff grade is that grade

of brine whose unit market value equals unit operating

costs. The brine reserves are surnnrarized on Table IV,

page L7, For Blocks A, B, and C, the brine reserves total
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Table III

AVERAGE I.CIISTI.]RE CONTENT NORTI{WEST BONNEVILLE AREA

Brine Exploration Auger Holes, Weight per Cent Water

Sediment Above Water Table Sediment Below Water Table

Hole Clay

1 27.4
2 25.7
3
4
5 37.7
6 31.6
7 25.3
8
9

10
11 28.8
12 32.9
13 29.9
I4
15 33.8
15 32.7
L7 30.8
18 45.0
19 31.1
20
2L
22
23
24 32.9
25
26
27
28
29
30
31
32
33
34
35

Totals 445,6

Ar.'erage 31 .83

Com-
pos ite

27 .4
29.L
22.2
39. 1
33.6
30.3
25.3
25.5
27.L
29.3
27 .2
30.5
31.8
26.0
30.8
29.7
23.9
32.0
31.1
25.8
25.3
24.2
26.9
34.L
26.9
26.2
23.9
25.2
24.5
28.3
33.5
28.4
32.4
36.4
28.2

1002.1

28.63

silr
33.8
32.4
35.8
44.4
47 .O

36.4

Ei. o
40.6
45.4
34.9
37.9
32.8

4L.6
22.4
30.4
34.L
33.9
30.3
29.8
33.6
32.3
3L.7
35 .6
39.5
36.2
33.4
38.4
50.6
3L.7
43.4

25.5
LLL3.4

35.92

Com-
posite

32.3
32.9
34.6
4L.9
38.7
34.6
34.7
3s.4
34.4
38.4
28 .t
28.3
38.0
24 .4
22.8
35.3
22.L
28.3
35.3
38 .4
30.4
30. 1

33.7
34.2
3L.4
33.9
36.0
34.9
33.0
37.8
45.6
3r.7
38.6
4L.9
24.4

LL7 6.5

33.6r

Silt

34.3
26.7
40.7
25.5

26.3
25.5
28 .4
29.3
26.2
3L.2
3L.7
36.0
29.8
29.7
24.4
35. 5

25.0
25.0

26.7
29.7
27 .4

27.2
27.4

27.2
34.3

34.0,l:,
799.0

29.59

Sand Clay

31.8
33 .8
29.6
40. 1
35.9
34.6
37 .6
35.5
33.9
32.L

32.3
34.7

37 .4

'3:'
35.5
38.8
,1:'

39.2

zi-.tr
36.1
t 

,,t

735.8

35.04

Sand

32.9

'?- 

-'
24.9
35.2

4L.9
23.8
23.0
39. 1
22.8
19.1
3L.2
22.0
26.2

',-:u

34.L
33.8
34.5
30.8
28.6
28.0
33.0
32.3
34.2
43.5
31.8
36.6
4L.9
24.3

879.2

31.40

,o-.0
t2_u

,t-.,

26.r
2L.2
33.9
L7 .9

28.2
L9.7
24.2

29.L
25.5
24.2
27 .5

26.3
26.2
27.3
24.L
24.5
28.9
30.2
28.4
30.4
39.8
28.2

674.L

26.96

f
t,
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TabLe IV

BRINE RESERVES NORTI EST BONNEVILLE AREA

Speclfic yield l4,g Wr. per Cent of Brine Supply
frorn lo-Foot Vertlcal Interval Saturated Sediment

Area Slze Callons Tons Tons TongBlock Sq. Mi. BrLne Brlne KCt NaCl

1 11.?? 2,71?,919,17_0- 12,011,150 161,1e0 2,so3,L2oI 19.1i 3,919,?g?,119 14;6s3,7e0 173',420 slosiluoc 16.89 3,263,365,720 L5',5s6:22O 141,300 Z"1SL"A+O

Sub Total
l":::"::-@ 8,7L5,74L,260 4z,2sL,L6o 475,sro 8,355,130
0.757" KClCutoff

D 18.28 3,4L2,799,450 L6,72L,350 1ro,19o 2,2gg,Lgo
Sub Total
!.9:Ir99,C L2,Lz8,54o,7Lo 59,012,510 586,100 10,654,3200,50% l(c1
Cutoff

E 28.54 5,2.23,6O3,LLO 24,25t,A1O 93,850 1,983,800I ?f.gs 4J.\9,?7s-'aso 2o',5L6:24o 4?:Do ilo+iilloc 2L.23 3,708,748,050 L6,O47',4LO 33;S60 -'iig,+lo

Total
Reserves @
0.10%-KCl- 139.62 25,777,L67,52O 119,828,030 761,OOO 14,303,880 |Cutoff i
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approximately 42.3 million tons and contaLn 475,910 tons

Kcl. An additional L6.7 million tons of brine which

conEain 110,190 tons of KCl are contained in the peripheral

Block D.

More than 60 million tons of brine and 170,000 tons

of KC1 are available in Blocks E, F, and G but at a grade

between 0.50 to 0.10 percent KC1.

VII. ANNUAL BRINE PRODUCTION Cd.PACITY
DEPLETION RATE AND LIFE OF PROPERTY

The annual brine production capacity is limited by

several variables including the brine reserves and the

quantity of brine which will drain fzom the sediment into
production canals during the effective evaporation season

that approaches 100 days. The brine reserves represent

the maxinnrm brine that can drain from the sediment, and

are limited by the specific yield which is 14.9 percent

of the moisture content of the saturated sediment. These

brine reserves total 5861100 tons Kc1 for Blocks A, B, c,

and D. The annual production capacity is approximately

25,000 tons KCl. This is based on a physical and
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mathematical analogy with the production history of the

Bonneville Potash operation first made in the preliminary

report(8). Based on this analogy, the annual specific

yield for a 100-day production season may approximate

30,000 tons of KC1 or about L/20 ot. the brine reserve

tonnage.

For an annual production of 251000 tons KCl, the

depletion rate and the life of the property are calculated

for a model which approximately represents one limiting

case of mechanics of brine rebharge and depletion. This

rnodel assumes that the brine production area is recharged

by rainfall, and snow during the year following the 100-day

production period. rt also assumes no lateral or vertical

upnard migration of brine to re-establish the water table

and refill the drawdown cone within the production area.

The model further assumes that the available potash and

other salts occur only in the brine reserves and no

quantities adsorbed on clay surfaces in excess of the

specific yield will be recovered. The model is based on a

cutoff grade of 0.50 percent KCl and assumes that production

canals will extend across Blocks A, B, and C.

The annual production and the depletion rate are

I
I

t.

I

f'
It.
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calculated for 15-foot deep production canals and an

effective drawdovrn of 10 vertical feet. production is
presented as tons of KCl annually. The annual average

grade as percent Kcl is also presented for each year.

These data are sunnnarized on Table v, page 2L, for an

active production area including Blocks A, B, and C.

A life of 16 years is projected during which time

400'000 tons of KCl will be produced. As the grade of
the brine decreases from nearly 1.13 percent KCl to 0.50

percent Kcl, the quantity of brine required to maintain a
constant annual production of 25r000 tons KCl increases

fron nearly 500 million gallons to more than 1 billion
gallons.

The depletion rate and life are sr.uunarized in Tabre

vr, page 22, for an active production area including Blocks

A' B, c, and D. one year is added to the life expectancy

when Block D is included within the active production area.

fhe life extends to 17 years, but the terminal year brine
grade is 0.495 percenr KCl.

A more favorable model assumes that the production

area is recharged annually not only by precipitation, but

by 1a(era1 horizonEal, and vertical upward migration of

I'
I
t

i



Table V

DEPLETION AI.ID LIFE NORTHhTEST
PRODUCTION BLOCI(S A,

(Annual Production 25,000 Tons KC1.

BONNEVILLE AREA
B,&C

Cutoff Grade 0.50% KCt)

Year
Llfe

Brine
Grade
% KCl

L.L27
1.068
1.012
0.959
0.909
0.861
0.816
0.773
0.73L
0.693
0.651
0.622
0.589
0.558
0.s29
0.501

Sp. Gr.

L.L642
r. 1556
L.L474
L.L397
L.L324
L.L254
1. 1188
L . LL26
1.1067
1.1011
1.0958
1.0908
1.0860
1.0815
L.0772
1.0731

1
2

3
4
5
6
7
8
9

10
11
L2
13
L4
15
L6

Brine

Gallons

456,953,542
495, 6g4,969
516, L92,720
549,425,2L3
592,322,gg7
619,633,905
656,531,503
696,ggg,56g
7 40 ,g3g , gg3
795,439,991
932,649 ,L4ggg3,396, 967
937 ,L73,639
993,165,l_59

1,051,916,647
1 , 114,931, 590

11,900,935,L4L

Curmrlat ive Production

Gallons Brine

456,953,542
942,539, 511

1,458,72L,231
2,0o7 ,L46,444
2,589,469,34L
3,208,1-03 ,L46
3,864,634,649
4,56L,534,2L7
5,3O2,473,200
6 r 087 ,9r2,091
6 1920,561 ,239
7,803 ,949,106
8 ,7 4L .LzL ,7 45
9 ,734,296,904

10,796, 103,551
11,900 ,935,L4L

11,900,935 ,L4L

Tons KCL

25,000
50,000
75,000

100,000
125,000
150,000
175,000
200,000
225,O00
250,000
275,OOO
300,000
325,000
350,000
375,000
400,000

400,000
I

N)

,

Total L6



Table VI

DEPLETION AI{D LIFE NORTHI,IEST
PRODUCTION BLOCI(S A,

(Annual Production 25,000 Tons KCl.

BONNEVILLE AREA
B, C, &D

Cutoff Grade 0.50% KC1)

Brine
Grade
% KCl

0.995
0.9s3
0.9L2
0.873
0.836
0.799
0.765
0.732
0.701
0.67L
0.642
0.615
0.589
0.s64
0.540
0.5L7
0.495

Brine Curmrlative Production
Year
Life

t
2
3
4
5
6
7

8
9

10
l1
L2
L3
L4
15
16
L7

Sp. Gr.

1.1513
1.1448
1. 1_386
L.L327
L.L270
L.L2L6
L.LL64
1.1114
1.1066
1. 1021
L.0977
1.0935
1.0895
1.0857
1.0820
1.0785
L.0752

Gallons

523,259 ,657
549 ,3gL, gg0
577 ,200,611
606,200,97L
636,206,933
66g,g5g,079
70L,969,0L2
736,851,951
772,790,990
810,457 ,Lgg
850, 639 ,066
991,397,029
934,130,963
97g,g69, 3gg

L,025,952,999
1,075 ,096,297
L,L26,245,L06

L3,465,299,925

Gallons Brine

523,259,65L
L,O72,65L,54L
L,649 ,952,L52
2,256,053,L23
2,892,259 ,956
3, 561, 119,035
4,262,999 ,047
4,ggg, g3g, ggg
5,772,620,999
6,583,079,096
7 ,433,717 ,L52
8 1325 ,L04,191
9 ,259,235,044

10,238,104,443
LL,263,957,432
L2,3391053,7L9
L3,465,299,925

13,465 ,299,925

Tons KC1

25,000
50,000
75,000

100,000
125,000
150,000
175,000
200,000
225,000
250,000
27 5 ,000
300,000
325,000
350,000
375,000
400,000
425,OOO

425,O00 I
hJ
N'
I

Total L7
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brine to re-establish an equilibrium horizontal water

table following the 100 days I production season Tt

further assumes a homogeneous sediment envirorment so that

horizontal and vertical permeabilities of the sediments

are equal and that Ehe vertical and horizontal brine

contributions are proportional to the horizontal and

vertical areas contributing brine. The model also assumes

that the salt content of the brine contributed from below

is the same grade as that in the production area and that

the salt content of the brine contributed laterally is
the weighted average grade of the peripheral brine.

The depletion rate possibly will be influenced by

diffusion mixing of brine which wiLl not drain from the

sediment with water and brine which replaces the brine

withdrawn annually. Diffusion mixing will decrease the

depletion rate and increase the life expectancy. The

actual recharge characteristics, depletion rate, and life
of the property will probably most nearly approximate that
for which calculations have been made.

1

l--
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APPENDIX I

LITHOLOGIC LOGS AND MOISTI]RE CONTEI{T

OF NORTHWEST BONNEVILLE EXPLOMTION HOLES

r
It

t

i
I

I
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Explanation of Lithologic Descriptions

Grade Scale

(Wentworth, L922)

Grade Scale
Limits

utrn.

Grade Scale
Terms

2

1

4

\

Ll8

L lto
L1256

Very Coarse Sand

Coarse Sand

Sand

Fine Sand

Very Fine Sand

silr
Clay
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Standard for Combining Grade Scale Terms

Sand = medium, finer or very fine grained sand

Coarse sand = very coarse or coarse grained Sand

Sandy silt = less than 20 percent sand

Sandy clay = less than 20 percent sand

Silty clay = less than 20 percent silt

Any description with two names such as sand-silt is
composed of about 50 percent of each material.

t
:

t

t

I
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Hole No . NIlB-l Date Drilled z 6/27 /66

Location: Sampler: M. P. N. & U. J.

Moisture
Depth Lithologic Sediment (Wt. Per-
Feet Description Spec. Grav. cent Water)

0-1 Silty c1ay, light gray tan 26.5

L-2 Silty c1ay, light gray tan 29.6

2-3 Silty clay, light gray tan 26.7

3-4 Silty clay, medium grey tan, 28.0
limonite spots

4-5 Stlty clay, medium gray to 26.4
dark gray

Water Table

5-6 Stlty clay, dark gray, 28.6
medium grey to green
Br ay

6-7 Silty clay, dark gray, 30.5
medium brown silt

t_s si1r,,:liLo;::;i.3:nTl:;" 33.8

14-15 Silty clay, mediun gray 36.2

*Note - Silty sandr f,o data 9-131
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CHARTER
SALT LAKE DISTRICT

BONNEVILLE SALT FLATS
TECHNICAL REVIEW COMMITTEE

Bureau of Land Management

I' Official Desienation: Salt Lake District Technical Review
Committee for the Bonneville Salts FIats study.

2. BLM Ob.iectives and Scope: The Bonneville Salt Flats have
been designated as an Area of Critical Environnental Concern with
management goals of maintenance and preservation. The results
desired of the salt flats study are to identify and quantify the
processes causing salt loss and to evaluate specific measures
which r*ould reduce salt ross and/or reprace the salt lost.

3. Cornnittee Ob.'iectives and Scope

Provide technicar review and advice to the Bureau of Land
Managenent District Manager regarding the Bonneville Salt Flats
study to be conducted by the united States Geologicar survey.
The connittee will function as an oversight group to help
maintain the technical integrity, credibility, and objectivity of
the salt flats study. specific duties of the committee are to
provide technical review and advice in the following areas 1 )reviewing the BSF Study Plan and making recommendations to the
District Manager about how the study should be designed and
conducted in order to attain the desired results; 2) evaluate
study methods to determine their suitability for attaining
desired resultsl 3) periodicalry reviewing study progress to
assure to the extent possible that the study is yielding or will
yield desired results; 4 ) evaluate study results and recommended
methods, actions or practices that will nitigate salt loss and/or
replace lost salt; and 5 ) serve as technical experts as needed on
behalf of the u.s. Bureau of Land Management and Georogical
Survey.

1. Period of Tine Necessarv for the committee's Activities:
Since its functions are related to a specific project scheduled
for completion in 1992 the activities of the conni.ttee are
expected to be conpleted by December 1993, but nay be extended at
the request of the District Manager.

5. Official to Whom the Conmittee Reports: Salt Lake District
Manager, Bureau of Land Management, u.s. Departnent of rnterior.

6. Adninistrative Support: Administrative support for
activities of the comrnittee will be provided by the salt Lake



4.
t

District Office. Support
copying, paying necessary

will include taking meeting minutes,
travel expenses, and other needs.

I, Duties of the committee: At the request of the DistrictManager or his designee, the committe" *irl. neet periodically toanalyze and comment on the scope, methodorogies, and otherfactors associated with the salt Flats study pran and ongoingstudy.

9.

8. , I

:l]::il 11,ttre,earth. ":i:1":l incruding geology, hydrolosv,engineering and rerated fields. other-"trr"iderations incruderesidence in area, interest, and experience. The committee willcomprise 6 to 10 nenbers who are appointed and serve at thepleasure of the District Manager.

To be eligible for appointment to the Committee, aperson must be quarified through education, training,knowledge, or experience to give informed adviceregarding the sart frats hydrorogicar and georogicalsetting and to provide technical review and comment onstudies of the salt flats.

vacancies occurring by reason of removar, resignation,or other factors wilr be filred for the baranee of thevacating nenberts term in the same manner in which theoriginal appointnent was made.

b.

c. A11 members will serve without sarary, but wirl berei-mbursed for travel and per dien expenses at currentrates for Government emproyees, shourd they be requiredto be in travel status.
10. subconmittee's: To facilitate the functioning of thecommittee, subconnittee's may be forned to study and developrecommendation on selected issues for consideraiion by the fullCommittee. Meetings of any Committee or subcommittee shall becalred and conducted in accord with federar and Bureau of LandManagement regulations and guidelines.

11. cornmittee officers: with the exception of the first yearthe committee will erect a chairperson, vice chairperson, andsecretary,/recorder from among its menbers at the first neeting ofeach calendar year. The District Manager wirl appoint the chairperson' Vice chairperson, and Secretary,/Recorder the f irst year.chairpersons and nembers of any subconnittees forrned will beappointed by the Conmittee Chairperson with the concurrence of



the District Manager or his designee.

12. Meetings: Meetings of the Conmittee will be called by the
District Manager, or Chairperson with the concurrence of the
District Manager or his designee.

Meetings of subcommittee's will be called by the Comnittee
chairperson,/vice chairperson after consultation with the
subcommittee chairperson. Meeting notices will be sent to each
menber and other interested persons which set forth clearly and
Precisely the issues or topics to be discussed and will provide
specific tines and places for the meeting. Comnittee meeting
agendas must be reviewed in advance by the District Manager or
his designee.

13. Comnittee Records: Detailed rninutes of each meeting,
including recommendations made, and copies of aII studies and
reports received, issuedr or approved in conjunction with
activities of the Connittee and its subcommittee's, will be
naintained at the District Office, and with the exception of
confidential or proprietary infornation and USGS interpretive
work prior to publication, will be available for public
inspection and copying during regular business hours.

The District will be responsible for minutes during District
called meetings. The committee wilt appoint a committee member
to take minutes during committee called meetings.
14. Estimated Operating Costs: Activities of the Committee
annually will require an estimated $5,000 (including t/4 work
year ) of Federal employee support.

14. Meetinq Frequency: The Conmittee wiII nornally meet
guarterly, but in no case less than annually. Additional
meetings nay be caLled by the District Manager or his designee or
Chairperson in connection with special heeds.

16. Termination Date: The Comnittee wilI terminate four years
from the date this charter is approved, unless prior to that
date, it is terninated by the District Manager or his designee.

Ii. Authoritv: Creation of the Committee is in furtherance of
the Secretary of the Interiors's statutory responsibitities for
administration of the lands and resources managed by the Bureau
of Land Management.

District Ma
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Lee Case
oistrict Chief
U.S. Geological SurveY
Adninistration BIdg., Rn. l-ol-6
L745 West 1700 South
SaIt Lake CitY, Utah 841-04

Dear Mr. Case,

As follow-up to the meeting on June L2, L99O'. regarding the
Bonneville 5a1t Flats Study PIan, the changes listed below are
reconmended. Overall, these changes were recommended to reduCe the
cost of study by deleting non-essential components.

Study Elenent 2. Investigate factors which could cause changes or
variations in salt crust density which could include chemistry,
dissolved solids, and specific gravity of hard and soft salt'
Determine tonnage factor and if swell- and/or shrinkage of salt
crust is occurti'"g -to.tg wiitr causative factors such as changes in
water table level.

Ground Control. The BLM will provide ground control for up to 80

wells.

Bencb ltark Resurveys. The consensus from the rneeting was that the
p.it-tn of isostat-ic rebound would be unlikely to cause uptift of
the salt flats and that this would be discussed in the report' It
also would be helpful to have the bench marks resurveyed for use
as elevation control for the hydrologic study if the cost s/as

reduced considerably. we have met with Don Buhler, chief of BLM

Utah Cadastral SurvLy who is investigating options and costs for
reestablishing the folur bench mark elevations used by Lines, L979'

Studly Element 3. Delete. The USGS will discuss potential for wind
ero=ion, but will not atternpt to quantify rnovement by wind.

Study Element l. Delete.

.Xtl t 3 l99o
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Attending fron BLM: Deane, Jordon, Howard, Don 8., Lew, Steve

video: rrThe Westtr/Channel Four Cover Story segments

BLM-SAVE OUR SALT, whatever is harning the saLt must go.

ACEC: Area Critical of Environrnental Concern

Area of concern-30r0OO acres
L? Iost salt per year.

trprogress reports prepared guarterly*

*Charter*

intruprative: reviewed and approved before publicly available-
USGS

Right to rprogress reportr to cornmittee including intruprative;
rignt will be removed if abused (released data for other reasons).

**Ultimate GoaI: life cycle, behavior, understanding of lost saIt,
etc. to BSF.

Objectives to comrnittee: help guide study on lost salt and council
and provide ideas to BLM.

NEED-typing transportation, etc.-will be provided.

Changes and Cornments:

#f . project completion: l-992-93, not 1"991.

#1. strong hydrology background-Paul and Wallace, Diana can get
access if needed.

Per diem provided if necessary.

#L0. Canrt be recorder and be cornmittee member-BlJ.I will provide
minutes if in our office.

#11. ff chairperson wants meeting-concurrence with D.o.

strike public and press at meetings-make appropriate
information available and also present statement itern.

Strike everything involving public in technical.
*Don Banks-rrPubIic Affairs PIanrt*

#L2. Add: inturprative confidential data no provided to public.

7



unknown.

Enter into ARC/information.

Same location, different depths vertical head and chemical.

Attempt to describe tech. factors for good racing-not too detailed.

Racers concerned about guantity and guality of salt.

Racer.ray surface compared to Pilot Valley-not enough tirne or
money.

Changes in Pilot Val1eY sane as BSF?

Discuss at next meeting.

Spacial and point data stored in same nap.

Conduct Geochemical studies

Variable density flow model-best tool to know what's happening.

Flow system analysis
-water level
-hydraulic
-boundary conditions
-transport analysis
-chernistry
-diffusion
Aerial models
-water levels
-chemistry
-rough balances
May not be necessary to use aerial models

Superinpose stress on West Pond.

Quarterly progress reports
-maPS
-tables
-data
-pubI ished
-water supply paper

Test wells to decide stress on BSF.

Fine scale detailed models-no money or time.

Comparison with Pilot Valley, worth pursuing.

Comrnents on PIan sent to Deane ZeIIer by 3/IO/90.

7
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BONNEVfLLE SAIJT FIJAT8 TECfiNICAIJ REVIET COIttttITTEE IIEETING
Aprll 3, 1990, t!oo p.D.

BIJ,!, SaIt Lake Oistrict Office
ATTENDTNG: BLM Deane H. zeller, steve Brooks, Jordon c. pope,
Randy Heuscher; uscs - Joe Gates, Lee case, Geoff Freethey,
Jin Mason, Rob Baskin; Advisory Board Ton Neterbeek; -Binghanr
Engineering - Stan Plaisier; fndependent - PauI Anderson; Utah 5a1t
Frats Racing Association Hugh N. cortharpt ucus J. wallace
Gwynn; University of Utah - Craig Forster,. State of Utah
Dianne R. Nielson

Meeting was carled to order by Deane zeller at 1:10 p.m. one of the
purposes of the meeting was enable USGS to define boundary of study
and provide a map for Reilly which has not been done. Originally
the plan was to folrow the Lines study. we now need a line on a nap
for ReilLy and the line must be flexible.
The areas of influence are mostly to the north but there are someto the south that need to be withdrawn from Reilly. USGS proposes
to send a map at the end of the week with a linl on it-foi the
District to comment.

Reilly wilr assist but they want an area defined for datacollection. Lee gave a list of eguipment and data needs to ReiIIy.
Now formally need to know how to get data.

USGS has a proposal ready. Jordon sent an Economy Act Determination
to Washington and it has been approved.

Need to discuss (1) comments on the draft version of the Final
Study PIan, (21 tine and agenda for field trip to Bonneville Salt
Flats, and (3) and future actions.
After discussion, Steve stated the date for the tour of the salt
frats wirr be April L9 (Thursday) at 8:00 a.n. plan to be at Reilly
at L0:00 a.n. while at Reilly, you will tour the areas of thaditches, evaporation ponds, nill, Lnd the access on the north side.
Bring your own Iunch.

Next the comrnent letters were discussed. Stan stated the comments
Yerg incorporated into the Reilly letter. A survey showed several
individuals at Reilly were conceined about the reb-ound in the area
and which way the water runs. Lee stated there vas stress on thehydrologic systeurs but the reason for the study was that the salt
had decreased.

Stan said that Reilly was concerned that the data was validated
and the sane methods and procedures to collect the data were used
throughout. Want USGS to validate and confirm data at the beginningof the study.



Deane pointed out that the problen at this point is that the
Bonneville Salt Flats is diminishing, rt is visual and fron the
data perception. The problen is there is a loss of salt in both a
real extent and volume, and we need to know how and where the salt
is lost. Donft need to confirrn past studies,

Steve said the techniques on how to measure the Bonneville Salt
Flats salt loss can be demonstrated on the tour.
Nonnalized the survey notes that got fron UDOT. Study needs to
deternine cause and effect of what is happening on the salt flats.
What part do wind erosion, vehicles, brine-flow have? What are the
irnpacts of the railroad and interstate? Should quantify each factor
determined to have an impact. Need to reword the plan to state that
BLM needs to protect the salt and find the potential causes of salt
reduction.

PauI stated we need a consensus of what the studies are and what
the results are.

Steve said in the Turk report, where an air photo evaluation and
an on-the-ground neasurement were used, they cane up with different
iriterpretations. we need to verify the uDor studies and how
accurate was the data measurement.

Deane reninded that the scope was all possible causes that could
be relevant.

Iee reminded that we need rnethodology and need salt thickness from
the past at every critical point. Locations are important.
Steve expressed the need to deternine the principle and secondary
causes of salt loss from the BSF. Need to calculate net volume
change on certain areas. will need to investigate and recommend
measures to abate salt loss from the BSF and/or restore salt.
Lee said data on the depth of water will be needed for use in
nodelling, also need to note surface frow. Need to get with BLM to
determine salt loss and get Reilry to buy off on resurts of
analysis.

Stan reninded that need objective study so Reilly doesnrt need to
do one. USGS is an independent study.

Lee wants to analyze chemical makeup of salt. Geochernical analysis
is very time consuminlt so need details of parameters.

Steve said on Task 5 to locate observation wells that have support
from cadastral survey to locate well sites and on-the-ground
coordinates.

Joe asked if this will take care of the problen of elevations. Are
there any benchrnarks that can indicate movement?



Lee reninded that on Task 1 to prepare detail plan of study to use
data frorn all relevant sourcesl nefers to task plan of study and
is open to past data before Lines if have it.

Stan asked if data from Reilly will be looked at'

Lee said they would look at all data.

Steve said Task 2 to define the fornation and movement of ponds
needs concurrence and emphasis. Need to assess the effects of
placing the dike along thL west side of the ditches on the 1ands
north of I-80 as done by Reilly in 1989.

Lee pointed out that rainfall and wind direction are . Pig-part'
aeriif photos help define the novernent but they are difficult and
costly.

Rob said that satellite imagery of the West Pond indicates that
wind moves things around.

In a L5 by 10 rnile area surrounding the raceway, z,lg0-shots egual
one 9 X 9 negative that costs $er,obo. 3oo shots at high resolution
cost $8,000 for one negative

Steve asked if high altitude negatives have water detail that is
needed.

Lee stated that would get gualitative answer with aerial photos on
how ponds form and how wind frorn the northwest (clirnate) nake the
ponds nove.

Joe rerninded that ponds form in the spring and the northwest winds
move the ponds from the salt flats to the ditch system.

Steve asked what about the area near the ditches when the water
table is lower.

Craig reninded that need to establish if surface ponding is part
of the study and if it is significant.

Paul stated that need to know when have ponded water.

Joe said that Lines noted the movement of water to the area of the
gradient or the area of the ditches. It is irnportant for if it
moves to the east it would be intersected by the ditches.

Lee referred to Task 6 to establish an observation well network and
earlier communication on producing descriptions of wells. Need to
use Grub Zaner Method to detennine what going to look for. Should
look at tests, parameters, objectives, well depths, distribution,
what to do with discharge, stresses, to get guantitative numbers
where areas are and what data exists.

Craig said Task 8 to conduct and analyze aquifer tests that



evaluate aguifer
available money.
have to be done.

test need and if should do then considering
Make strategry for testing in next phase and if

raceway surface/salt that monitoring
note it tnere are changes in density
changes, then neasurenent could be

Steve said Task 9 to assess
sould be sufficient. Need to
of salt crust. If densitY
inval id.

Hugh discussed the best years for racing on the salt, the buckling
of the salt, and the dinpness/drynesJ of the salt for racing'
Stated that need to focus on salt loss vs surface use. Need soil
moisture measurement of salt with a weather station.

Deane noted that the plating and buckling of the salt.is a recent
phenomenon. Asked if there is any scientific infornation.

Lee said they can make a structural analysis of the salt
considering factors such as moisture content, saturated/unsaturated
zone, and wind.

PauI reconmended Pilot Valley if consider a control area for
Task 9.

Lee stated that need to know what salt is 1ike.

Craig reconmended that make neutrtf probe on periodic basis of soil
noisture and guantification.

Howard stated that for a permanent rnonitoring site on the BSF'
location is important.

Lee referred to Task L2 to design and construct transport model.
Stated that would follow suggestions.

Craig suggested 3-D nodel based on seasonal and ditch influences
and tffec[s. Have a goal of a shallow system vs a deep system.

Lee noted that the water table fluctuates and what is the concept
of deep and what are the effects at a shallower zone. Need to show
what i; happening in saturated zone. Have variable density flow
model avaiiJUte. Model is strictly saturated flow model.

Craig said to consider a saturated/unsaturated flow model to keep
open.

Steve asked if fracture system/irnpermeable nuds will cause a
problern?

Lee stated fracture flow is too extensive. Systen can act as porous
medium when system is full of fractures.

PauI asked if fractures are perennials.



Deane referred to the charter.

Joe stated that any tirnetable for the existence of the committee
should be left open.

Deane said that to correlate life of committee to life of study can
be indefinite. Need to separate objectives of conmittee from
objectives of study. Committee needs to address results and study
and use them as a tool.

Steve stated cornmitteers work is to verify scientific aspects of
rernedial ideas and engineering solutions.

Hugh reninded that usGS is to nake study and recommendations.

Deane pointed out that need a wide array of alternatives on BSF so
study'doesntt need to be extended for 5 years. Need to do it on
time.

Craig rerninded that need to state factors that can change.

Stan said that want to form solutions and base them on data that
is found.

Steve pointed out that nitigation should address the problem to
slow down the salt loss.

Ton stated that when refer to rnitigation rnethods on salt loss need
to evaluate rnethods as a cornmittee not an engineering group so
cannot make reconmendations of specific measures'

Steve infonned the comrnittee that need to amend charter to reflect
scope of proposal studY.

Lee stated that USGS will assess data to see if it is applicable.

paul reninded that during tour will- verify salt loss, and identify
and quantify processes causing salt loss.

Lee stated that on #Z that insert nelt section having the first
section as the BLM objectives and the second section as the
committee I s objectives.

Deane stated need to elect chairman of cornrnittee. Cornrnittee decided
to postpone action on designation of chair or vice chair until next
rneeting.

WiIl send out letter to notify of next rneeting.

Lee said committee will meet in a couple months for the factual
version of the working proposal of the plan of study. stated that
need to meet on nitigiting- measure before final plan of study.

Deane adjourned the meeting at 4:20 p.n.


